the work.
The limited application of the term which may be translated " the correction of deformities in children " was certainly lost when early in the nineteenth century the orthopedic surgeon commenced to treat the adult, and the field of the speciality has widened ever since. Indeed, since the Great War orthopaedics has so expanded that it may now properly be considered as that section of general surgery which deals with any disorder of the locomotor apparatus. Therefore in tracing the development of the subject one must consider a large part of the history of general surgery. The minor specialities of bone. setting, medical gymnastics, and various forms of physiotherapy have also influenced its growth and finally become more or less incorporated into the main body as it has taken form to-day.
The treatment of injuries must have been the subject of such specialized treatment as existed in the earliest time, but it is not till the Greek era that we have detailed evidence on the subject. In the Hippocratic canon we find a surprising knowledge of the treatment of fractures and dislocations, and of deformities such as scoliosis and club foot. In these writings caries of the spine is described, and its association with disease of the lung is recorded. Moreover this authority shows a clear conception of the measures adapted to the restoration of function of the limbs after injury, and details the positioning of joints so that the maximum of use may be obtained in the event of their becoming stiff.
The authoritative writers on surgery of the Roman period, Celsus (born 27 B.C.) and Galen (born A.D. 131) show less interest in these subjects, and record no advance in the treatment of fractures and deformities. But it may be remembered that the former described in detail methods of hmmostasis, and recommended the use of the Nov.-ORTH. 1 ligature for the control of arterial bleeding; and that Galen served his surgical apprenticeship as medical officer in charge of the gladiatorial school at Pergamum. During that phase of his scientific career he introduced the use of an absorbent wound dressing soaked in wine. He records that when so treated wounds did not become inflamed, and that no gladiator died under this treatment during his four years of office.
During the later period of the Empire the practising surgeons were mostly illiterate and of poor social standing. This is certainly true of the members of the legionary medical service. These men had however an extensive experience of injuries, and in view of the instruments then in use, surgical technique must have reached a high standard of efficiency. To judge by the fine bronze specimen in the Hunterian Museum, the introduction of the all-metal artificial limb should be attributed to the surgeons of this school.
The following era of Arabian medicine is mainly distinguished by the subtlety of its physicians. The surgery of injuries and deformities owes little to the period.
In Europe the dark cloud of ignorance and bigotry which enshrouded most intellectual activity for several hundred years after the dissolution of the Roman Empire in the West involved also medicine and surgery.
In the Middle Ages a few men of the Italian and French schools, such as William Salicet (d. 1280), Lanfranchi (circ. 1300) and Henri de Mondeville (d. c. 1320), have left written records which show that originality and surgical enterprise were not dead, but till the recovery and diffusion of the early Greek and Roman texts at the Renaissance there was no vigorous life in medicine. The practice of surgery in the fourteenth century shows definite signs of reawakening and of a thrust to free itself from the jealous and reactionary control of the physicia2ns and schoolmen. This activity may be reasonably attributed to the realistic experience of war surgery, which was the lot of most surgeons of that period.
In 1363 Guy de Chauliac of Montpellier published his "Grande Chirurgie." 'This work became the classical treatise on the subject up to the time of Pare. In it the author describes the treatment of fractures of the femur by traction produced by a lead weight acting over a pulley; the limb was kept in position by straw bolsters applied on either side.
The extended use of firearms in the fifteenth and sixteenth centuries introduced a new complication in wound treatment. The interpretation of the reaction of wounds of this charactcr led to a serious setback in surgical practice. John of Vigo who first wrote on the subject in 1514, and most surgeons of that century, took the view that all .gunshot wounds were poisoned. Primary treatment with the cautery and boiling oil consequently became a routine. Anyone who has had experience of anaerobic infections caused by low velocity missiles can understand how this view might arise, especially in a community in which the personal standard of hygiene was low. Its complete deposition was unlikely to occur-till the true causes of wound infections was revealed.
The next period in the development of all branches of medicine comes at the end of the Renaissance. In 1543 Vesalius published his "Anatomy "; it was the first publication since the time of Galen to be based on actual dissection of the human body. This work, and the subsequent additions to the subject by Fabricius, put surgery on a higher plane and paved the way for a general advance in the craft in civilized Europe.
The outstanding figure of this professional renaissance is undoubtedly Ambrose Par6 (b. 1517). He was a man of bumble extraction and he started his career with no great education. By his own merit he rose from the post of an army doctor to become chief surgeon to four successive French kings. Despite his active life at Court and in the Field he wrote extensively on surgery and midwifery. His Section of Orthopedies writings are all in the vernacular; thereby he incurred great enmity among theestablished physicians, but he did a great service to the practical-but mostly unlettered-surgeons of his own epoch by making his knowledge available to them. Par6's simplification of wound treatment, which at the time was revolutionary, is now well known, as is his rediscovery of the use of the ligature in major amputations, though it was several centuries before these advances became part of accepted surgical practice. His attitude towards authority is indicated bythis extract from his writings, "Il ne faut s'endormir sur le labeur des anciens comme s'ils avaient tout su ou tout dit." His aphorism "Je le pansais, Dieu le gu6rit" exemplifies an attitude of mind in relation to his work superior to that of the medical man of much later times.
His contributions to surgery of injuries and deformities was intelligent and extensive. I show illustrations of the methods of reducing dislocations from the twelfth book of his Surgery (fig. 1 ). In the seventeenth volume there are figured orthopeedic appliances of considerable ingenuity. Here is a spinal jacket used to correct scoliosis, and here are a series of artificial limbs, some so complicated in their mechanism that one wonders if they were ever put to practical use ( fig. 2 ). In England, Thomas Gale was a contemporary of Pare and wrote a treatise on surgery of some interest. The general standard of practice in this country was undoubtedly low at this time. Gale, for example, records a visit to the practice of the Royal Hospitals of St. Bartholomew and St. Thomas in 1562, and subsequently makes comment "that it was saide that carpenters, women, weavers, coblers and tinkers did cure more people than the chirurgians." & 3;In Germany, Wurtz published in 1563, his "Practica der Wundarznei." In this work he advised against the practice of cauterizing wounds. Among his case histories is an interesting observation on suppuration about the knee-joint, as follows: "Do not allow the knee to remain quiet, but stretch the surrounding parts and manipulate them as much as you can in order that the joint may not become permanently rigid; for if you wait till healing is completed before you resort to these measures you will often find that it is already too late." Another piece of advice he gives is: "In practical surgery much more importance attaches to the manner in which one carries out one's manipulations and to the amount of experience which one may have acquired, than to the length of time one devotes to windy consultations."
In the seventeenth century modern scientific medicine may be said to have been founded by the work of Vesalius, Harvey, and Morgagni. The surgery of the period made no outstanding technical advances till the latter part of the eighteenth century when medicine as a whole shared the extension of general scientific knowledge. The widening of the field of speculation and an increase in detailed knowledge and accuracy of observation led to the foundation of specialization in several branches of medicine.
In 1741, Nicolas Andry, Professor of Medicine and Dean of the Faculty in Paris, published his Orthopeadia, of which I have already given some account. In the sphere of surgical pathology, at a slightly later date, the work of John Hunter in relation to bone growth and bone repair introduces us to the controversy on the relative osteogenetic function of periosteum and bone, a controversy which lasted into the nineteenth century. The problem, though perhaps settled to their own satisfaction by Ollier and MacEwen in the nineteenth century, has had to await the practical work of the modern surgeon for its full solution.
Of general surgeons who contributed valuable work to our speciality about this stage I would recall the names of Percival Pott, Dupuytren, and Syme, each still associated with recognized pathological states or technical procedures. It was however, Jacques Delpech (1777-1832), Professor of Surgery at Montpellier who, in Sir Arthur Keith's opinion, became the first true orthopaldic specialist. Besides several books on general surgery he wrote "L'Orthomorphie," the first work confined to a consideration of bone and joint deformities ( fig. 3 ). To Delpech is attributed Section of Orthopwdics the introduction of subcutaneous tenotomy. I show some interesting figures from his Atlas which indicate the advanced level of his ideas in orthoptedic treatment (figs. 4 and 5).
The early nineteenth century witnessed no substantial progress, the speciality being mainly in the hands of men whose operations were limited to tenotomies and osteotomy. The next stimulus came to us, as to surgery as a whole, with the introduction of general anmsthesia, to be followed shortly afterwards by the work of Pasteur and Lister. With these great gifts constructive orthopedic surgery became possible, though it should be noted that it was not till Sir Arbuthnot Lane and others had demonstrated the true meaning of aseptic technique that the full harvest could be reaped. This sketch would-be incomplete without a reminder of the important work and influence in the latter half of the nineteenth century of Little and Hugh Owen Thomas in this country, and of Sayre in America.
The discovery of R6ntgen and the rapid technical improvements of radiology have been almost equally important in advancing the understanding and treatment of bone injury and bone disorders. Thus, fully armed, we were able to reap full advantage from the extensive experience of injuries afforded by the Great War. Indeed the debt of surgery to military experience attains its peak at this stage. Guided by such men as Sir Robert Jones, Brackett, and Putti, the level of orthopedic surgery was raised to a plane that could only have been attained by a -,.. . ... much longer peace-time effort. It transposed a minor speciality into one of the major branches of surgery. Expansion of detailed knowledge and elaboration of technique demanded and justified the full establishment of specialization.
Looking to the future we can, I think, so far as the purely surgical side is concerned, only see advances in technical detail and a true estimate of the value of operative procedures begotten of larger observation, but other problems which come within our sphere of actionl await solution. The cause and control of the disorders of the growing bone and its reaction to injury at once spring to the mind. I need not remind you that we still grope for primary causes and effective methods of Section of Orthopcedies 69 control-despite all our elaborations in the sphere of treatment-of those minor and major surgical curses of civilized man, fibrositis and the like, and chronic rheumatism.
If our advance is to be carried forward on a wide front we must endeavour to get all the help we can from every branch of medicine. Let us recruit from the general surgeons, and keep in close touch with physician, pathologist, and biochemist. Adapting the metaphor originated by Guy de Chauliac, let us admit that orthopedics is but a child perched on the shoulders of the giant medicine. So placed we see .much and have achieved great things in our generation. Let us not forget, however, our debt to the past and keep a humble if enterprising spirit.
